Effects of a cardiotonic quinolinone derivative Y-20487 on the isoproterenol-induced positive inotropic action and cyclic AMP accumulation in rat ventricular myocardium: comparison with rolipram, Ro 20-1724, milrinone, and isobutylmethylxanthine.
The effect of a new cardiotonic agent Y-20487 [6-(3,6-dihydro-2-oxo-2H-1,3,4-thiadiazin-5-yl)-3,4-dihydro-2(1H)- quinolinone] on cyclic AMP levels of rat ventricular cardiomyocytes and the contractile force of papillary muscles was investigated in comparison with selective cyclic AMP phosphodiesterase (PDE) inhibitors, milrinone (PDE-III selective), rolipram and Ro 20-1724 (PDE-IV selective), and a nonselective inhibitor 3-isobutyl-1-methylxanthine (IBMX). Rolipram and Ro 20-1724 did not elicit cyclic AMP accumulation and positive inotropy, but they potentiated the isoproterenol (ISO)-induced cyclic AMP accumulation more effectively than IBMX. Rolipram was more effective than Ro 20-1724 in enhancing ISO-induced cyclic AMP accumulation but was less effective in enhancing the ISO-induced positive inotropic effect, indicating that these agents produce a differential action on cyclic AMP metabolism and inotropy. Milrinone and Y-20487 elicited cyclic AMP accumulation and positive inotropy by themselves. Whereas milrinone scarcely affected the ISO-induced effects, Y-20487 shifted the concentration-response curve for the positive inotropic effect of ISO to the left to the same extent that IBMX did. Y-20487, however, was much less effective than IBMX in enhancing the ISO-induced cyclic AMP accumulation. The present results indicate that in rat ventricular myocardium, PDE-IV may play a crucial role in breakdown of cyclic AMP generated by beta-adrenoceptor stimulation, whereas other types of PDE isoenzymes, including PDE-III, may be responsible for the cyclic AMP accumulation and direct positive inotropic effect induced by PDE inhibitors.(ABSTRACT TRUNCATED AT 250 WORDS)